Introduction
The aged population now comprises the fastest growing segment of people living in the United States. Living longer is associated with higher morbidity. Indeed, health care spending per capita for the elderly population is over three and five times higher than that of a working-age person and child, respectively (Hartman et al., 2008) .
It is thought that mechanical forces are a primary regulator of several biological functions. Indeed, mechanical signals have been shown to mediate the development of a variety of tissues (e.g. skeletal muscle, bone, cartilage, blood vessels and heart), and can affect diverse cellular processes including cell growth, differentiation, cellular migration, gene expression, protein synthesis, and apoptosis (Alenghat and Ingber, 2002; Ingber, 2003a) . Given the potential importance that mechanical signaling function have in maintaining cellular homeostasis it is not surprising that changes in mechanotransduction may also play a role in the pathophysiology of disease (Ingber, 2003a) . Recent data strongly supports this notion as it is becoming recognized that many aspects of sarcopenia, cardiovascular and respiratory disease may be related to alteration in cellular mechanotransduction (Blough and Linderman, 2000; Rice et al., 2007b; Pardo et al., 2008; Hwee and Bodine, 2009 ). The study of age-associated alterations in cellular mechanotransduction has only recently begun to be appreciated for its potential role in mediating cellular function and dysfunction. Here we will investigate the possibility that the ability of the cell to sense, process, and respond to mechanical stimuli is altered with aging and that these changes may be involved in the etiology of aging-associated disease. In order to focus our discussion, we have chosen to examine how aging may affect mechanotransduction processes in: (1) musculoskeletal system (including skeletal muscle, bone and joint), (2) cardiovascular system, (3) neuronal system, (4) respiratory system, and (5) skin.
Mechanotransduction processes
The process of converting an external mechanical force into an internal cellular response is termed mechanotransduction (Wang et al., 1993; Davies, 1995; Alenghat and Ingber, 2002; Jaalouk and Lammerding, 2009 ). This process consists of three distinct phases (1) signal transduction, (2) signal propagation, and (3) cellular Ageing Research Reviews 10 (2011) 1-15
